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154) AbsiracrTitte 

Pre9sure indicator 

(57) A pressure Indicator, for example for a football or tyre^ has a translucent display diaphragm (4) and an 
indicator diaphragm (5) with 9 distincdve pattern or symbol, which toflemsr fbmi a compartment (8) 
comalning an opaque liquid or gel. Whan a change In pressure appllad lo the diaphregms 5). relative 
movement between the diaphragms (4. 5) is caused which causes the liquid or gel to be <»splBccd and the 
symbol or pattern on the indicator diaphragm (5) to be seen through the translucent display dlaphrsgm W). 
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PRESSURE INDICATOR AND APPARATUS COMPRISING THE SAME 

This invention relates to a pressure indicator and apparatus comprising the same. 

According to a first aspect of the present Invention, a pressure Indicator comprises a 
display diaphragm and an Indicator diaphragm coupled to and In fluid communication 
S with (he display diaphragm; wherein, in use. a change in pressure applied to the 
diaphragms causes relative movement between the diaphragms which Is observable 
either on the outer surface of the display diaphragm or through the display 
diaphragm. To see through the display diaphragm effectively, it is preferably 
transparent 

10 in a preferred embodiment, the diaphragms form a compartment and contain a liquid 
or gel which may be at least partially opaque. 

In another preferred embodiment, the Indicator diaphragm bears a recognisable 
configuration or pattem such that the configuration or pattern is ot^ervable either on 
the outer surface of the display diaphragm or through the display diaphragm thereby 
15 aiding observation of the relative movement. The recognisable oonfiguration or 
pattem may comprise a symbol or graphic projecting from the surface of the 
indicator diaphragm. This facilitates observation on the outer surface of the display 
diaphragm if the symbol or graphic either abuts the Inner surface of the display 
diaphragm or protrudes through the display diaphragm. 

20 ARematfvely, either the display diaphragm or. If present, the liquid or gel may be 
partially opaque. Upon relative movement between the diaphragms, the symbol or 
graphic which projects from the surface of the indicator diaphragm either appears or 
disappears or, attematively, becomes more or less visible when viewed through the 
display diaphragm. 

25 In order to indicate a range of pressure, It is necessary to define the two extremes of 
that range, i.e. a h'^h pressure extreme and a low pressure extreme. Thus, it is 
preferBble that the configuration or pattem comprises at least two components, each 
component corresponding to a different pressure. 

Such components may project from the surface of the indicator diaphragm tsy 
30 difFenent amounts, thereby abutting the display diaphragm at different pressures. 

Alternatively, the components may have different >rt'sibHlty such that they can become 
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visible and invisible at different pressures, e.g. by having different colours or symbols 
and patterns. 

The relative niovement of the diaphragms may be accommodated where eiiher 
diaphragm comprises a flexible polymer and specially an elastomer. The symbol or 
6 graphic may also comprise a flexible polymer or elastomer. 

Where the Indicator diaphragm is subjected to a higher pressure than the display 
diaphragm. It Is preferable that the indicator diaphragm is impermeable so as to 
prevent leakage. 

According to a second aspect of the present Invention, apparatus comprises a fluid 
10 reservoir and a pressure indicator according to any preceding claim wherein one of 
the diaphragms is in fluid communication with the fluid resen/oir. The apparatus may 
be an inflatable such as a tyre or a ball. 

The pressure indicator may be incorporaled in the surface of the fluid reservoir or, 
more conveniently housed in or around a valve assembly, 

1 S According to a third aspect of the present invention, a method of indicating either 
fluidic or mechanical pressure comprises the steps of applying a pressure to a 
pressure indicator, the Indicator comprising a display diaphragm and an indicator 
diaphragm coupled to and in fluid communication with the display diaphragm; and 
obsenflng the relative movement between the draphragms caused by the pressure 

20 applied, either on the outer surface of the display diaphragm or through the display 
diaphragm. 

preferably, the indicator diaphragm bears a recognisable configuration or pattern 
such that the relative movement is obsen^ed either when the pattern or configuration 
abuts the display diaphragm, or when the pattern or configuration becomes visible 
25 through the display diaphragm. 

In a preferred method, the pattern or configuration may comprise a symbol or 
graphic having at least two components where each component corresponding to a 
different pressure. This enables a pressure range to be defined whereby one of the 
components defines a lower relatn^e pressure, the other a higher relative pressure. 
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Tne Invention wID now be described, by way of example only, with reference to the 
figures in which: 

Figure 1 shows, schematically, a football having a pressure indicator 
according to the present invention; 

5 Rgure 2a shows a cross-section of the pressure indicator of figun» 1 when 

the footl>all Is under inflated; 

Rgure 2b shows the indication visible on the pressure indicator of figure 1 
when the football is under inflated; 

Figure 2c shows a cross-section of the pressure indicator of figure 1 when 
10 the football is correctly inflated; 

F^ure 2d shows the Indication vfsfble on the pressure indicator of figure 1 
when the football is correcUy fnfiated; 

Rgure 26 shows a cross-sectton of the pressure indicator of figure 1 when 
the football is over inflated; 

1 5 Figure 2f shows the indication visible on the pressure Indicator of figure 1 

when the football is over inflated; and 

Figures 3a and 3b show, schemattcally, a valve having a pressure indicator 

according to the present invention. 
Rgure 1 shows, schematically, a footbaU 1 having a pressure Indicator 2 according 
20 lo the present invention. A valve 3 (5 positioned in the wall of the football whereby, 
using conventional methods, the foottiall can be inflated through the valve, e.g. by 
using a pump (not shown). The pressure indicator is exposed to both the internal 
pressure of the football and atmospheric pressure outside the football. It will be 
appreciated that there is an optimal range In which a football should be pressurised 
25 for bounce and control. Below this range, the footban can be said to be under inflated 
arKi above, it can be said to be over inflated. 

Rgure 2a shows a cro^s^ection of the pressure indicator 2 when the football 1 is 
under inflated. The pressure Indicator comprises a transparent display diaphragm 4 
coupled to and in fluid communication v/ith an indicator diaphragm 5. The 
30 diaphragms form a compartment 6, The surface of the indicator diaphragm has 

projecting therefrom a diamond symk>ol 7 and a cross symbol 8 where the diamond 
symbol projects further from the Indicator diaphragm than the cross symbol. An 
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opaque gel fills the remainder of the compartment. An example of a suitable gel Is a 
silicone rubber although a person skilled In the art will be aware of other suitable 
materials. 

Rgure 2b (not to scale) shows the indication visible through the display diaphragm 4 
5 of the pressure Indicator 2 when the football 1 is under inflated. When under inflated, 
neither the diamond 7 or the cross 8 are visible though the display diaphragm 4 due 
to the opaqueness of the gel contained in the compartment I.©- they do not contact 
the Indicator diaphragm- 
Figure 2c shows a cross-section of the pressure indicator 2 when the football 1 1s 
10 correctly inflated. Pressure Is exerted on the indicator diaphragm 5 which Is sufficient 
to cause the indicator diaphragm to depress, thereby allowing the diamond 7 (but not 
the cross 8) to abut the display diaphragm 4. When the diamond abuts the display 
diaphragm, the opaque gel is displaced such that the diamond beconnes visible when 
viewed through the display diaphragm as shown in figure 2d (not to scale): 

1 5 Figure 2e shows a cross-section of the pressure Indicator of figure 1 when the 

football 1 is over Inflated. The pressure exerted on the indicator diaphragm is greater 
than that as shown in figure 2c resulting In greater relative movement between the 
diaphragms. As such, both the diamond and the cross abut the display diaphragm 
and thus become visible when viewed through the display diaphragm as shown in 

20 figure 2f (not to scale). 

Figure 3a shows, schematically, a valve 9 having a pressure Indicator 10 acoording 
to the present Invention. In use, the valve is connected to an inflatable or inflated 
object 1 1. The Indicator assembly 12 is positioned within the transparent valve 
casing 1 3 so as to be visible when viewed from above. The pressure Indicator is 
25 exposed to atmospheric pressure and also the intemal pressure of the object via the 
pressure equalisation channel 14. 

Figure 3b shows, schenratlcally, a valve 15 having a pressure indicator 16 according 
to the present invention. In use, the valve is connected to an inflatable or inflated 
object 1 7. The Indicator assembly 1 8 Is positioned within the transparent valve 
30 casing 19 which acts as ai guide to light entering the casing so the indication Is 
visible when viewed fmm above. The pressure indicator Is exposed to both the 
Internal pressure of the object and atmospheric pressure. 
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CLAIMS 

1 . A pressure indicator comprising 
a display diaphragm, and 

an indicator diaphragm coupled to and in fluid communication wth the display 
diaphragm; 

wherein, in use. a change in pressure applied to the diaphragms causes relative 
movement betwi^en the diaphragms which is observable either on the outer surface of 
the display diaphragm or through the display diaphragm. 

2. A pressure Indicator as claimed in claim 1 wherein the display diaphragm Is 
transparent 

3. A pressure indicator as claimed In claim 1 or claim 2 wherein the diaphragms form a 
oompartmenL 

4. A pressure indicator as claimed in daim 3 wherein the compartment contains a liquid 
or gel. 

5. A pressure indicator as claimed in daim 4 wherein the liquid or gel is partiatty or fully 
opaque. 

6. A pressure indicator as claimed in any preceding daim wherein the indicator 
diaphragm bears a recognisable configuration or pattern. 

7. A pressure indicator as claimed in daim 6 wherein the recognisable configuration or 
pattern comprises a symbol or graphic projecting from the surface of the indicator 
diaphragm towards the display diaphragm. 

8. A pressure indicator as daimed in claim 6 or daim 7 when&in the configuration or 
pattem comprises at least two components, each component contacting theidisplay 
diaphragm at different pressures. 

9. A pressure indicator as claimed in daim S wherein the at least two components have 
different colours. 
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10. A pressure Indicator as claimed in claim 8 or claim 9 wherein the at leasttwo 
components have different visibility. 

1 1 . A pressure Indicator as claimed in any preceding daim wherein either the display 
diaphragm or the indicator diaphragm comprises a flexible polymer. 

12 An article comprising a fluid reservoir and a pressure Indicator ac«>««ng to any 
preceding daim wherein one of the diaphragms is In fluid communication with the fluKl 
reservoir. 

13. An apparatus according to claim 14 wherein the apparatus is an inflatable. 

14. A method of Indicating fluidic or mechanical pressure using a pressure indicator 
according to any of the preceding dalms. 

15. A ball comprising a pressure indicator as claimed in any preceding claim. 
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